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Yesterday

•Distant Past: (1400s)
– Little to no impacts
– Utilized marginal lands
– Set standards for golf 

courses that are still valid

– Existing contours
– Extremely natural
– Native grasses
– No irrigation
– Minimal maintenance



•Recent Past: (70’s, 80’s  & 90’s) 
Golf Industry Comes Under Attack

– Pesticide use
– Water use
– Nitrogen & phosphate runoff
– Wetlands
– Habitat destruction
– Water quality

•Industry Self-Assessment

Yesterday



Potential Detrimental Effects
of Golf Courses

• Contamination of surface water and runoff water
• Development of pest populations with

increasing resistance to chemical control
• Negative impacts of chemical management 

on beneficial soil and non-target organisms
• Potentially toxic effects of chemicals to

non-target plants & animals
• Excessive use of water resources
• Loss or degradation of wetland resources

during construction and maintenance



•Compliance
•FIFRA 
•FQPA
•CWA
•NEPA
•BASH
•NPDES
•ADA
•DoD Instructions
•Air Force Instructions
•Pesticide Reduction Initiative   

U. S. Air Force Golf Course
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•Today (Mid 90s)
•Diverse groups such as

- United States Golf Association      
- Environmental Protection Agency
- Golf Course Superintendents
Association of America

- Sierra Club

•Golf Summit 

•Compiled Environmental
Principles for Golf Courses

USAF Golf Course
Environmental Management



Environmental Principles

• To enhance local communities ecologically
and economically

• To develop environmentally-responsible golf
courses that are economically viable

• To offer and protect habitat for wildlife and
plant species

• To recognize that every course must be 
developed and managed with consideration
for the unique conditions of its ecosystem

• To provide important greenspace benefits
• To use natural resources efficiently



Golf & the Environment:
Environmental Principles

•To respect adjacent land use when
planning, constructing, maintaining, or 
operating golf course

•To create desirable playing conditions through
practices that preserve environmental quality

•To support ongoing research to scientifically
establish new and better ways to develop and
manage golf courses

•To document outstanding development and
management practices

•To educate golfers, managers, and the public



Tomorrow
Today



•Where do we start? 

Tomorrow



•Air Force Golf (Services)
• Forged new alliance
• Provided funds 
• Guaranteed support

• Result:
– AFCEE now AF Golf’s

environmental  consultant
– U. S. Air Force Golf Course

Environmental Management
Program initiated

Tomorrow



•GEM Program goals
– Minimize potential negative 

environmental impacts from golf
course management practices

– Support the installation mission
– Minimize new requirements for

golf staff

U. S. Air Force Golf Course
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•Golf Course
Environmental Management 
Planning Process
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Golf Course Environmental 
Management Planning Process

•5 Phases-
• Assessment 
• Documentation
• Implementation 
• Evaluation
• Revision



Golf Course 
Environmental Baseline Assessment

•Assessment- The GCEBA Process
– Site visit, interviews, & data collection
– Course specific analysis  
– Environmental Compatibility Quotient 

(ECQ) checklists
– Identification of environmental challenges
– Summary report (GCEBA)



Golf Course 
Environmental Baseline Assessment

•FY 02 GCEBA Visits (AF Golf $)
– Hurlburt Field, FL
– Patrick AFB, FL  
– Nellis AFB, NV
– Dover AFB, DE   
– Air Force Academy, CO
– Edwards AFB, CA
– Lackland AFB, TX    



Golf Course 
Environmental Baseline Assessment
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Hole-by-hole Analysis



Golf Course
Environmental Baseline Assessment
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•Two ways to use the ECQ checklists:
– Actual ECQ= The total percentage of “Yes”

responses to all ten checklists
• Where we are today

– Potential ECQ= The Actual ECQ plus the
total percentage of “Partial” responses to
all ten checklists

• Where we could be tomorrow with a
little effort and support

Environmental Compatibility Quotient



Golf Course 
Environmental Baseline Assessment



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Gator Lakes G. C., Hurlburt Field, FL

– Audubon Sanctuary Program
– Wetlands, watershed protection, &

water quality management  
– Tree management
– Invasive exotics
– Hazardous waste management
– Excessive biological oxygen demand
– Protected fauna & flora



TomorrowGator Lakes Golf Course,
Hurlburt Field, FL



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Manatee Cove G. C., Patrick AFB, FL

– Invasive exotics
– Audubon Sanctuary Program
– Bird/Wildlife Aircraft Strike Hazard

(BASH)
– Threatened & Endangered Species
– Water quality management  



TomorrowManatee Cove Golf Course,
Patrick AFB, FL



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Sunrise Vista G. C., Nellis AFB, NV

– Ecosystem management
– Invasive exotics
– Water use  
– Water quality management  
– Bird/Wildlife Aircraft Strike Hazard

(BASH)
– Threatened & Endangered Species



TomorrowSunrise Vista Golf Course,
Nellis AFB, NV



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Eagle Creek G. C., Dover AFB, DE

– Watersheds, wetlands, floodplains, & 
water quality management  

– Bird/Wildlife Aircraft Strike Hazard (BASH)
– Threatened & endangered species
– Air quality
– Biodiversity enhancement
– Installation Restoration Program (IRP) sites
– Pest management



TomorrowEagle Creek Golf Course,
Dover AFB, DE



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Muroc Lake G. C., Edwards AFB, CA

– Environmental Compliance &
Management Program (ECAMP)

– Pesticide use & integrated pest 
management (IPM)

– Natural resource management
– Water use  
– Bird/Wildlife Aircraft Strike Hazard  (BASH)
– Threatened & endangered species
– Proposed maintenance facility
– Tree management & landscape development



TomorrowMuroc Lake Golf Course,
Edwards AFB, CA



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Eisenhower G. C., Air Force Academy

– Invasive exotics & vegetation
management

– Threatened & endangered species  
– Proposed golf course expansion
– Natural resources management
– Maintenance facility Environmental

Restoration Program (ERP) site
– Bird/Wildlife Aircraft Strike Hazard (BASH)
– Water use & conservation



TomorrowEisenhower Golf Club,
Air Force Academy



Golf Course 
Environmental Baseline Assessment

•Environmental Challenges-
Gateway Hills & Valley Golf Courses,
Lackland AFB, TX

– Bird/Wildlife Aircraft Strike Hazard (BASH)
– Water use & conservation
– Water quality management
– Installation Restoration Program (IRP) sites
– Floodplains
– Air quality



TomorrowGateway Hills & Valley Golf Courses,
Lackland AFB, TX



FY 02 GCEBA Visits
Lessons Learned

•ECQ Categories
– Overall Management Philosophy & Documentation
– Safety, Training, & Awareness
– Compliance
– Pesticide Use, Handling, & Storage (Course Playability)
– Pollution Prevention 
– Conservation Practices 
– Water Resources (Aesthetics & Naturality)
– Maintenance Practices 
– Customer Relations & Education 
– Miscellaneous Special Projects & Activities 



FY 02 GCEBA Visits
Lessons Learned

•Environmental Compatibility Quotient
(ECQ) = baseline

– Should only be used to determine current
level of environmental compatibility

– Needs to be a follow-up the GCEBA to
document progress

– Survey ?
– Self assessment using checklists ?
– Re-visit and re-assess ?



Golf Course 
Environmental Baseline Assessment

•FY 03 GCEBA Visits (AF Golf $)
– Robins AFB, GA
– Hickam AFB, HI
– Vandenberg AFB, CA
– RAF Lakenheath, England
– Travis AFB, CA
– Altus AFB, OK
– Whiteman AFB, MO    



U. S. Air Force Golf Course 
Environmental Management Web page



Golf Course 
Environmental Management Plan

•Documentation- The GEM Plan
– Environmental policy statement
– The GCEBA Report
– List, description, and map of, and

management approach to
environmental challenges

– Goals, objectives, and plans for
improving environmental stewardship

– List of Best Management Practices
– Share information with customers



Golf Course 
Environmental Management Plan

•Implementation
– Compile and publish GEM Plan in the

next update of the Integrated Natural
Resources Management Plan (INRMP)

– Document changes in procedures and
apply ECQ to determine new baseline
and document improvement

– Monitor all chemical/fertilizer inputs
– Start scouting and map all pests



Golf Course 
Environmental Management Plan

•Evaluation
– Regularly examine maintenance

methods, practices, and management 
processes to minimize or eliminate
potential negative environmental impacts

– Demonstrate flexibility and ability
to change



Golf Course 
Environmental Management Plan

•Revision
– Regular GEM Plan updates should

occur every 3-5 years or whenever
INRMP is updated

– Act on lessons learned
– Constantly look for ways to improve

environmental stewardship



•Conclusion
•The Four Laws of  Ecology

U. S. Air Force Golf Course
Environmental Management



The Four Laws of Ecology:
“Aphorisms to Live By”

•Law #1
- Everything is connected to something else.

•Law #2
- Everything must go somewhere.

•Law #3
- Nature knows best.

•Law #4
- “There’s no such thing as a free lunch.”



•Example:  
– Carolina Lakes Golf Course, 

Shaw AFB, South Carolina

U. S. Air Force Golf Course
Environmental Management



# 12 - Shaw AFB, 
South Carolina

•Compliance Issues
- Clean Water Act

(Section 404)
- NPDES
- FIFRA
- FQPA
- DoD Instructions
- Air Force Instructions
- NEPA
- BASH



Tomorrow
Conclusion
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• AFCEE Golf Support Unit
– Interdisciplinary group with

representatives from each of AFCEE’s
directorates

– Goal:
• Provide integrated, timely,

comprehensive, and technically 
accurate customer service

U. S. Air Force Golf Course
Environmental Management



• Activities:
– Compiled and launched U. S. Air Force

golf course environmental management
website

– Added GEM Plan requirement to Natural
Resources Management Air Force
Instruction (AFI 32-7064)

– Created database of golf-related
ESOH CAMP findings

– Provided input on Golf Clubhouse 
Design Guide

– Secured new work for AFCEE

AFCEE
Golf Support Unit



Tomorrow
GEM Web site



• New work for AFCEE:
– Environmental assessment for new

irrigation well at Andrews AFB
– New golf course concept plan at 

Buckley AFB
– Emergency airfield planning at

Scott AFB (concept plan for relocating
6 holes) 

– Groundwater protection at Arnold AFB
– Irrigation water quality issues at

Cannon AFB

AFCEE
Golf Support Unit



• Future activities:
– Create of self-paced golf course

environmental management training via
AFCEE’s Web University

– Create new U. S. Air Force environmental
awards for the installation and individual 
demonstrating highest levels of 
environmental stewardship

– Compile of the U. S. Air Force Golf
Course Environmental Management 
Handbook

– Add “golf-related” data element to MXT

AFCEE
Golf Support Unit
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